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Naphtha pyrolysis technology is an important way in ethylene production. The 
composition and property of naphtha vary largely due to the variations of the raw 
material and upstream production, which will affect the production operation of 
naphtha pyrolysis seriously. In order to understand more about a naphtha pyrolysis 
process, a mathematical model of the process was established on the basis of Kumar 
kinetic model. 
The main work of this thesis is focused on process modeling, parameters 
optimizing and simulating for a naphtha pyrolysis reactor. The following two parts are 
included: 
Firstly, the steady-state model of the naphtha clean furnace was established on 
the basis of Kumar kinetic model. According to the characteristics of industrial 
process, the sections-isothermal heat transfer mechanism is adopted. Then the full 
period model was built and the kinetic model of coking of aromatic hydrocarbons was 
included. The data fusion theory was applied to adjust the selectivity coefficients of 
the first-order reaction of the Kumar’s model. The error of calculating value and 
practical value was used as an objective function for the selectivity coefficients 
off-line adjustment. The standard sample database was built according the superior 
performance of the selectivity coefficients. The matching degree of unknown material 
and the sample material was calculated by the Dempeter-Shafer evidential model, and 
then the selectivity of the first-order reaction of the Kumar’s model was evaluated.  
Secondly, a dynamic model of the reactor is built on the basis of steady-state 
model. The dynamic model was discreted by the orthogonal collocation method. The 
dynamic characteristics of the process were analyzed by the step response on the 
dynamic model. A platform of simulation for naphtha pyrolysis process was 
established. The effective of the model was testified by the simulating results. 
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 前  言 
乙烯是石油化学工业的基础原料，是衡量一个国家石油化工发展水平的重要
标志[1]。近年来，我国的乙烯工业发展速度十分迅猛，截止 2008 年底，我国拥
有乙烯装置 22 套（不包括台湾地区），生产能力已达到 998.5 万吨/年，乙烯产
量 999.8 万吨/年，居世界第 2 位。伴随国民经济的不断发展，未来一个时期我
国乙烯工业还将持续快速发展，数套世界级规模的乙烯装置将建成投产，预计










































MTO（Methanel to Olefin）和 MTP（Methanel to Propylene）是当今化学工




















































用下脱水生成乙烯。20 世纪 60 年代巴西、印度、中国、巴基斯坦和秘鲁等国家
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